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 |(a ⊕ b) − (a + b)| ≤
εm ⊗ max(|a|, |b|)&
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• . a = b  a + b = a ⊕ b = 2a 
 " #
 !   ; 
.///012  A
  
  "( #
B    
 ,& . 
  
= 0 ≤ εm ⊗ max(|a|, |b|)&
• . b < a   b  ! ( 
 a × (1 − β) ( εm ≤ β ≤ 1  a + b = (2 − β) × a =
(2− β)×max(|a|, |b|) (
 a⊕ b = (1 + δ)× (2−β)× a = (1+ δ)× (2−β)×max(|a|, |b|)
( |δ| ≤ εm/2&
(a ⊕ b) − (a + b) = (2 − β) × δ × max(|a|, |b|)
|(a ⊕ b) − (a + b)| ≤ (2 − β) × (1 + δ′) × 12 × (εm ⊗ max(|a|, |b|))
( |δ′| ≤ εm/2.
 εm ≤ β ≤ 1  −εm/2 ≤ δ′ ≤ εm/2 ( 
0 ≤ 1/2 × (2 − β) × (1 + δ′) ≤ (1 − εm/2) × (1 + εm/2) = 1 − ε2m/4 ≤ 1,
 #
 |(a ⊕ b) − (a + b)| ≤ εm ⊗ max(|a|, |b|)&
• . b < a  b = (1 − β) × a ( 0 < β < εm   

!
  β = u/2  a 
 
(    β = u   #  
    
&
2 . β = u/2  b = (1 − u/2)a 
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 #! K a 




  (  < a+ b = (2−u/2)× a  a⊕ b ∈ {(2−u)× a, 2a} 
    
 !# ! u/2 × a = u/2 × max(|a|, |b|) ≤ εm/2 × max(|a|, |b|) ≤
εm ⊗ max(|a|, |b|)&
2 . β = u   #  
    
  εm = 2u< a+ b = (2−u)×a
 a ⊕ b ∈ {2(1 − u)× a, 2a}     
 !# ! u × a = u × max(|a|, |b|) =
εm/2 × max(|a|, |b|) ≤ εm ⊗ max(|a|, |b|)&
  &% % 		  
. '
% ∀j ∈ {1, · · · , n} sj ≥ 0 
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 δi
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−(n − 1)εM Ŝn ≤ Sn − Ŝn ≤ (n − 1)εM Ŝn
 #
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  
 !#  Sn&
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   ∀j sj ≥ 0 $
n∑
j=1




4  		 *∑n
j=1 εm⊗sj ≤ εm(1+εm/2)
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(1 + εm/2)  ! 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εm ⊗ sj ≤ (1 + εm/2) εmsj .
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